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ACADEMY 


Although the individual members the Academy contribute sig- 
nificantly the and educational activity the state, 
the three most important activities the entire Academy are the 
the Annual Meeting, and the Junior Academy. hardly 
needs saying that the more members who participate these ac- 
tivities, the stronger and better they will be—both the individual 
members and the activities. also hardly needs saying that cur- 
rently the work being carried relatively few. 

have much proud the continued high 
quality contributions will produce even better one—nothing de- 
lights the Editor more than the prospect receiving more publishable 
material than can contained single issue. you have ever 
felt that the BuLLETIN does not carry the proper number articles 
from your field, you can remedy this contributing publishable 
articles. and officers who notice outstanding papers 
the Annual Meeting should urge the authors prepare them 
for the you are aware, the cost the has 
required the first increase dues twenty years—from two dollars 
three dollars per year. However, this increase will permit some 
expansion the BULLETIN, and the publication more and better 
papers from our membership will warrant the increase. For the 
status the BULLETIN are indebted the untiring efforts 
the Editor, Redmond, and all those who have assisted him. 

The Annual Meeting has always represented opportunity for 
meet and visit with our colleagues throughout the state, and 
hear their technical accomplishments. better attendance 
the Annual Meeting will improve the service this meeting 
our membership. Remember—this the sole meeting held scien- 
tists and those vitally interested science which embraces all 
disciplines within our state. There other meeting 
which you can have the same opportunity meeting your col- 
leagues. This year Mercer University Macon will host the 
Annual Meeting. This central location geographically accessible 
all, and wish extend the invitation President Connell 

Regarding the Program the Annual Meeting—tentative plans. 
will have been formulated your Section Chairmen and Councilors 
the time this issue the BuLLETIN reaches you. However, these 
plans will not have been rigidly fixed, and those you who have 
specifie expressions the type Section program are urged 
with your Section Chairman; those with expressions. 
the general meeting direct your suggestions the 
President. One point about papers for the Annual Meet- 
ing—regarding papers either just presented, just presented. 
national meeting—it the concensus the members the 
Council that such papers might welcome addition the pro 
gram, there being little reason expect that many members 
the Academy would attending the same national meeting, 
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the same session that meeting. The decision include 
such papers from the Section programs entirely the 
the Section officers; however, suggested that these 
least offered the Section officers with the proper indication 
where they have been, will given. 


The Junior Academy assuredly child which the parents 
have every right proud. any standard comparison 
chosen, the Georgia Junior Academy Science inferior none 
among the various state Junior Academies. However, too much 
not wait for the overworked, overburdened local high school 
teacher who sponsors the Science Club (the local unit the Junior 
Academy) call upon you for help—volunteer your services for 
club programs, project advice and assistance, judging local 
and regional science fairs, and similar assistance. Also, word 
you who are high school teachers—do not hesitate call upon college 
and university personnel for help; you believe your cause 
worthy one, and they. 


hoped that each year will see the addition new 
Regional Science Fairs; these will call for additional members 
the Academy serve. However, increasing the number Regional 
Science Fairs will bring close home the activities the Junior 
Academy, increase the number participants, improve the quality 
the Junior Academy activities, stimulate local interest these 
activities, and perhaps even bring about the day when participation 
the State Science Fair representative one the Regional 
Seience Fairs will great honor now participation 
the National Science Fair. 

impossible comment even briefly the Junior Academy 
without some laudatory remark about the people who all the work, 
chief these being the Director, Lucille Burnett. Mark this name 
well, and when she, one her aides, her name, calls upon you 
for help, not join that extremely small number who have re- 
fused. 

Although the the Annual Meeting, and the Junior 
Academy are our outstanding activities, one other aspect Academy 
affairs sufficient importance warrant some remarks—our 
membership. Those you who have read thus far should have 
formulated some opinion the value membership the 
Academy, and should not ashamed nominate your colleagues. 
You will find this issue the form for this pur- 
pose; will each you examine the Academy rolls and seek in- 
terest those your colleagues not now members? believe member- 
ship the Academy worth attaining, and the Academy will 
strengthened the addition new members. Please note that the 
new form has provision for Associate Members; these are college 
students who have been members the Junior Academy when 
high school. should encourage such students align themselves 
with the Senior Academy through Associate Membership. The same 
type form can used for the nomination Fellows, except this 
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ease nomination must two Fellows—that is, just Members 
nominate Members, Fellows nominate Fellows. 

word commendation closing—to all the officers, councilors, 
section officers and members who have the past served the 
Academy well, our thank; may equally blessed this year. 

President 


ACTIONS THE EXECUTIVE COUNCIL 1957-58 


The Council charged with the overall supervision 
Academy affairs, and addition handling the routine operations, 
continuously examines these, seeking ways which improve and 
enlarge Academy services. The Council made the elected 
officers the Academy, three elected members-at-large, the section 
and affiliate representatives, the Editor the and the 
the Junior Academy. This membership found 
the inside front page the 

The Council meets three times each year, and 1957-58 the 
most important accomplishments (in addition routine affairs) 
are those embodied the changes the by-laws the Academy 
which were subsequently passed the Academy membership the 
Annual Meeting. 


Annual Business Meeting the Academy 


election results for the general officers the Academy were 
announced (see inside front page this The various 
Sections reported election results for section officers (for convenience 
these are listed separately this issue the 

The following amendments the by-laws, which were recommended 


Changes dues: Article the by-laws, the following changes: 


The initiation fee for regular members shall four 
dollars ($4.00) which shall include the dues for the first 

The annual dues for regular member shall three 
dollars ($3.00).’’ 

program planning meeting: become Sect. Article 

Each fall time prior the Fall Council Meeting, 
the president shall call meeting the Section Chairmen and Section 
Councilors their designated representatives formulate general 
plans for the program the Annual Meeting. The date and place 
this meeting shall included the calendar annual 

Calendar events: become Article VII the by-laws, the 
present article Amendments become Article VIII. 

VII. Annual calendar events. Each year immediately 
following the Annual Meeting, calendar Academy Events shall 
prepared the officers and past president the Academy, 
and transmitted the Editor the BULLETIN for inclusion the 
June issue, and reprinting the next two issues the 
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(This calendar printed the inside back page the 
Election Fellows: become Sect. Article the 

recommendation the Secretary from two Fellows good stand. 

ing, provided the recommendation accompanied biographical 
sketch and listing the achievements the nominee. The members 
the Council will examine the credentials the nominee, and, 


their judgment, these meet the requirements for Fellows set forth 


the Constitution {Article Sect. they will present the name 
the nominee the next Annual Meeting the Academy for 
election 
The credentials the following having been examined the 
Council, their names were presented, and they were elected Fellows: 
Mr. Richard Belser 
Dr. Harland Cofer 
Dr. Willard Grant 
Dr. Vernon Hurst 
Mr. Romeo Martin 
Section Officers 1958-59 
Biological Sciences 
Chairman: Dr. Elizabeth Sawyer, Bethel College, McKenzie, Tenn. 
Section Representative: Netta Gray 
II. Chemistry 
Chairman: Dr. Blitch, Emory University, Atlanta 
Section Representative: Dr. Fierson 
III. Geology, Geography and Related Fields 
Chairman: Dr. Vernon Hurst, Agriculture Building, Hunter 
Street, Atlanta 
Dr. William Campbell 
Section Representative: Dr. Grant 
IV. Engineering and Related Fields 
Chairman: Dr. Calder, Agnes Decatur 
Secretary: Dr. Rohrer 
Section Representative: Dr. Dewey Cooper 
Psychology and Medicine 
Chairman: Dr. Osborne, Old College, University Georgia, 
Athens 
None elected. 
Section Representative: Dr. Hudson Jost 
VI. Philosophy and History Science 
Chairman: Dr. Richard Hocking, Philosophy Department, Emory 
University, Atlanta 
Dr. Paul Pfuetze 
Section Representative: Dr. Richard Hocking 
VII. 
Chairman: Mr. Richard Jones, 2106 East Drive, Decatur 
Miss Althea Smith 
Section Representative: Miss Katherina Hertzka 
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PLAN NOW FOR THE 
ANNUAL MEETING THE ACADEMY 
MERCER UNIVERSITY, APRIL 24-25 
COMMITTEES 1958-59 


Local Arrangements (for the 1959 Annual Meeting) 
Chairman: Mosley, University, Macon 


Academy Improvement Committee 
Chairman: Simms (President-elect) 


Members: Jones (Past President, 1957-58) 
Duncan (Past President, 1956-57) 
Seward (Past President, 1955-56) 
Martin (Secretary) 


Auditing Committee 
Chairman: Frierson 
Members: Netta Gray 


Junior Academy Liason Committee 
Chairman: Belser (1960) 


Members: Sue Ormston (1960) 
Virginia Parker (1959) 
Rohrer (1959) 


Resolutions Committee 
Chairman: Baker 


Members: Fureron 
Thelma Howell 
Seward 


Committees the Council 


Nominations: the Councilors-at-large; Annie Sue Brown, 
Bailey, Nelson Severinghaus 


Committee and Finance Committee members are elected 
Council the Fall Meeting; the membership these committees 
will appear the next BULLETIN. 
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ABSOLUTE AGES GEORGIA ROCKS 
UNDER INVESTIGATION 


VERNON Hurst 


Three scientists from the Carnegie Institution Washingion, 
C.—Gordon Davis and George Tilton from the Geophysical 
Laboratory, and George Wetherill: from the Department 
Terrestrial spent week Georgia collecting 
samples crystalline rocks for absolute age determinations. They 
were accompanied Vernon Hurst from the Georgia Geologie 
Survey who helped select the samples. 


Reliable age measurements properly selected samples can pro- 
vide answers several fundamental questions relating the geo- 


logic history the Piedmont. Foremost among these are the fol- 
lowing 


(1) Are the paragneisses and schists Pre-Cambrian 
age, both? 


Has the Piedmont undergone more than one period regional 
metamorphism 


Were most its granites emplaced during single cycle 
intrusive activity? Did intrusion follow precede metamor- 
phism 


Did the migmatites originate during regional metamorphism? 
Did the rare-earth-bearing migmatites, typified the 
Athens granite, originate the same time other migmatites, 
typified the Lithonia gneiss? 


Are the mica-bearing pegmatites Upson and adjacent coun- 
ties related granite intrusion, migmatitization, regional 
metamorphism 


When did the sulphide deposits originate? 


Did the hydrothermal alteration which 
apparent over much the Piedmont take place late stage 
regional metamorphism distinctly later period 
retrogressive metamorphism 


The work the Georgia samples (which will take more than year 
complete) part long-range investigation being conducted 
the Carnegie scientists for the purpose working out the temporal 
relations the most important episodes the history 
the Appalachian Province. 
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How AGES ARE MEASURED 


Age measurements radioactivity methods depends first all 
knowledge the decay rates the radioactive elements that 
naturally rocks. The times involved are great, hence only 
those elements having long half-life used. The measurement 
reliable only the mineral being dated has undergone chemical 
gains losses since its origin. 


age measurement carried out carefully analyzing mineral 
determine the ratio parent daughter element particular 
radioactive decay system. With this ratio and the known rate decay 
the age the mineral The parent-daughter pairs 


b207 232 
generally used are (lead-lead ages), ages), 
238 
ages). The ratios several parent-daughter 


pairs the same mineral provide independent measurements age. 
gains losses the parent-daughter elements have transpired 
during the existence the mineral, the ages are discordant. Thus 
independent measurements can indicate whether mineral has under- 
gone change since its formation. Similarly, measurements dif- 
ferent minerals composing rock may indicate whether the rock 
has undergone change. some rocks however, particularly meta- 
morphic rocks, the age the minerals not necessarily the age 
the rock, the constituent minerals may have originated re- 
different times. paragneiss, for example, 
may from earlier rock, hence older than the rock now 
it. The mica may have recrystallized one more times 
since the rock was formed. The K-feldspars may porphyroblasts 
much younger than the rock. Discordant ages for minerals 
are generally accepted evidence that the measurements are un- 
reliable. Diseordant ages for different minerals rock may indi- 
unreliable measurements, may indicate only that the rock 
has history, with each different measurement dating 
particular episode. Careful study can some cases 
enable one decide between the two possibilities. 

The procedure for dating rock involves crushing and separat- 
ing the constituent minerals. Separations are accomplished means 
heavy media, magnetie separators, and/or flotation cells. Each 
mineral dated then decomposed chemically and taken into 
solution. The pertinent parent-daughter elements are isolated with 
ion-exchange resins and quantitatively related with the mass specto- 
graph. The ratios thus obtained are used for the age. 
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ABSOLUTE AGEs Now AVAILABLE 


Absolute ages for few Georgia rocks have already been 
Pinson Massachusetts Institute Technology has used the rubi- 
dium-strontium method determine the ages reproduced below: 


Pinson’s The Mineral Host Age (In millions 
Sample No. dated Rock years 
B26 biotite Stone Mtn(?) granite 280 
B3172 biotite Stone Mtn granite 283 
M3172 muscovite Stone Mtn granite 
B260 biotite Lithonia gneiss(?) 
B3175 biotite Ben Hill granite 342 


Although considerable popular interest attaches the Stone Moun- 
tain granite, the dating its minerals helps little deciphering the 
geologic history the State. There too much uncertainty re- 
lating its minerals outstanding past events. Whether its micas 
erystallized during period metamorphism, for example, time 
igneous intrusion not clear. the latter, there still uncertainty 
correlating the granite—a small mass having irregular indefinite 
boundaries—with more important granitic rocks elsewhere the 
State. 

The age the biotite the Lithonia gneiss more useful, since 
this mineral known have originated during important period 
migmatitization and/or regional metamorphism. Pinson notes, 
however, that his Lithonia sample, composite collections many 
quarries, might not truly represent the Lithonia inasmuch 
several the quarries may Stone Mountain granite. The age 
measurement the Lithonia gneiss therefore only provisionally 
useful, and must redone. 

The limits error the Ben Hill granite age preclude any valid 
statement this time whether the Ben Hill granite younger 
older than the Lithonia gneiss. 

the present, the age relations various rock 
units the Georgia Piedmont have been largely speculative. Cor- 
relation separate rock masses and assignment relative ages 
have been the principal difficulties encountered work the new 
geologic map the state. The age measurements now being made 
the Carnegie scientists are expected eliminate largely these 
difficulties. Their work will provide reliable time frame-work re- 
lating the main episodes the geologic development the Pied- 
mont. 
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ANATOMY FUSIFORM RUST 


Jackson 
School Forestry, University Georgia 


The distribution the fusiform rust disease caused Cronartium 
fusiforme Hedge. Hunt limited the southern pine region. Slash 
pine (Pinus Engelm.) and loblolly pine (P. taeda L.) are 
highly susceptible, whereas longleaf pine palustris Mill.) and 
shortleaf pine (P. echinata Mill.) are highly resistant practically 
immune. The rust infections cause perennial, elongated, spindle- 
shaped swellings galls the branches and stems. The fungus 
either kills the tree girding weakens the stem the point 
that wind pressure breaks it. This study was primarily concerned 
with the pathological anatomy the rust galls loblolly pine 
branches. 


METHODS 


Throughout the winter, the and 3-year-old-branch galls were 
from trees 7-year-old loblolly pine planting. The fresh 
specimens were fixed Jackson’s solu- 
tion (4). was done either sliding microtome 
the freezing attachment. Cartwright’s safranin and picro-anilin blue 
(1) staining method gave the best differentiation the mycelium 
the tissues. Safranin and fast green gives good differentiation 
the various All sections were permanently mounted Dia- 
phane. 


HOST COMPONENT 


The fungus infeetion causes marked increase the number and 
size cells the bark and wood tissues the branch. summer- 
wood formed the annual rings the gall. The tracheids are 
very irregular shape, often distorted, and the average length 
only 1.14 compared 1.72 for the straight needle-shaped 
tracheids the adjoining healthy wood. 

The wood ray dimensions are greatly increased the infection. 
Rays healthy wood (Fig. 1B) vary from height, 
and they are invariably uniseriate, with the exception the fusiform 
rays. the galls (Fig. 1C) the average height cells, whereas, 
some rays have height 30-50 cells. tangential sections, the 
average number rays per square millimeter healthy wood 
compared gall wood. The average number cells the 
rays from 140 healthy wood 550 the infected wood. 
Many the gall rays increase height much that they become 
interfused with the upper and lower rays. Average radial length 
wood ray cells from microns healthy wood 103 
microns gall wood. transverse sections, the average number 
vertical resin ducts increased from 262 healthy wood 458 


paper was presented the Georgia Academy Science, Emory University, 
April 25, 1958. College Experiment Station Journal Paper No. 87. 
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(C) greatly enlarged wood rays 2-year-old branch gall (X100), and 
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Photomicrographs showing (A) int 
wood rays uninfected branch wood (X100), 
(D) deteriorated wood ray cells and haustoria. 
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gall The ducts often oceur tangential couplets and 
triplets. 

Growth the gall also results from increase the size all 
the bark tissues. The phloem increases thickness rate higher 
than normal and the individual are much larger. Increased 
growth the phoem rays similar that the wood rays. the 
there are numerous small cells that contain styloid 
The branch infections not extend beyond the externally visible 
limits the swelling. From these data, evident that the rust 
fungus infection causes both hypertrophy and hyperplasia the 
loblolly pine branch tissues. 

Starch grains were usually abundant newly formed parenchyma 
around the infections galls collected the winter. Aging 
the infected wood tissues was accompanied increase the 
amount tannin-like substances. Cells containing granular deposits 
and fatty globules were abundant older infections. After degenera- 
tion and death, the cell walls and haustoria became coated (Fig. 1D) 
with heavy deposit, probably oxidation product composed 
cell contents, fats, resins and tannins. 


FUNGUS COMPONENTS 


The the rust fungus, like others described (2, 3), 
intercellular throughout the gall tissues. The fungus does not in- 
vade the pith cells and the tracheids. young shoots, the hyphae 


spread freely through the inter-cellular spaces the loosely ar- 
ranged parenchyma cells the primary cortex. older galls, the 
hyphae spread inward along the phloem rays, through the cambium 
and into the wood rays. The hyphae (Fig. 1A) the angles 
formed the vertical and horizontial cell walls the rays. Thus, 
single ray cell may have hyphae from the radial walls, 

The hyphae form haustoria (Fig. 1A) that freely 
penetrate the parenchymatous cells the various host tissues. 
passing through the cell wall, the haustorium becomes constricted 
about micron diameter, and then expands normal size 
within the The haustoria are unicellular, uninucleate, un- 
branched, allantoid, and 20-30 microns long. Most the ray cells 
have least one haustorium, whereas few may have many 
three. There tangential movement hyphae between rays, 
except where vertical resin duct confluent with rays. 

few instances, the hyphae spread from the horizontal walls 
the wood rays into the angles between the tracheids, apparent 
attempt reach other rays. They penetrate the tracheid through 
the bordered pits. These hyphae soon die because the absence 
food source the tracheids. 

There are two host reactions the fungus that seem related 
some type hormonal influence. One the formation periderm 
barriers immediately front the hyphae that invade the phloem, 
the other the differential break dormancy. Galls collected 
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March were still dormant. galls that partially girdled the bra: 
the new tracheids had already formed the vicinity the leac 
hyphae. There were new tracheids the adjoining uninfec 
portion the branch. 
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PETROFABRIC STUDY DEFORMED QUARTZITE 
FROM BLUFFTON MOUNTAIN, 
CHEROKEE COUNTY, ALABAMA 


Grant 
Emory University 


INTRODUCTION 


The rock studied came from the basal Cambrian Weisner quartzite 
southeastern Cherokee County, Alabama. The area was mapped 
Crawford, (1957). The specimen shows slickensides and shear 
planes which give direct evidence movement direction. The work 
shows transitions which between sheared and less deformed 
parts the rock. 


MEGASCOPIC DESCRIPTION 


sketch the section with deformation coordinates and arrows 
indicating probable movement directions shown figure There 
are two contrasting deformational units: white shear zones with the 
appearance unglazed porcelain and grey matrix composed 
subrounded quartz grains. The shear planes are distinguished the 
approximate angle they make with the plane So. The major slip 


Figure Sketch the specimen showing deformation coordinates, 
probable movement directions and the relations between the 
matrix shear zones. 
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plane, So, characterized 2-3 thickness finely cru: 
quartz. Its upper surface marked clickensides which 
the movement direction The slip planes makes angle about 
25° with and has about one millimeter thickness 
quartz. Slip plane makes angle about 120° with So. shows 
the least movement and the thinnest shear zone, less than 1/2 


sheared quartz. The relations the S-planes are shown 
figure 


MICROSCOPIC DESCRIPTION 


Grains the matrix show undulatory extinction, micro-fractures 
and mortar structure. The over-all appearance that 1-2 mm, 
subrounded rounded quartz grains, showing varying degrees 
deformation. 

Undulatory extinction bands vary intensity from broad ill- 
defined wavy areas sharp, distinctly visible narrow bands. 
few grains actual fractures parallel the extinction bands. The bands 
are roughly parallel C-axis quartz. The C-axis may offset 
much 30° between extreme parts strongly undulatory grain. 
Sander’s (1930, 174-175) idea that undulatory bands represent 
the first aspect quartz deformation verified. However, seems 
that grains which show strong undulatory extinction have been sub- 
jected perhaps more confining pressure. The reason that many 
grains fracture without developing strong undulatory extinction 
while others which show intense undulatory extinction exhibit little 
fracturing. 

Micro-fractures occur generally the matrix but are rarely 
recognized the shear zones. Some grains show only one two 


prism 


rhomb. 
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fractures while others are criss-crossed regular Frac- 
tures are open closed and are sometimes coated with thin film 
iron oxide. statistical study the relation fracture planes 
the quartz, figure shows that 11% the 
fractures occurs close the rhombohedral zone and 13% 
the prism zone. The low peak between 25° and 30° not 
related any common zone. 

Mortar structure occurs around many grains and interpreted 
evidence grain rotation prior fracture. 

The shear zones are characterized extremely inequigranular 
fine-grained quartz. The finest grained parts the shear zones 


PARTIAL DIAGRAM SHOWING 
THE DISTRIBUTION 100 
POLES 


contours 
Figure 
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appear have granoblastic texture suggestive 
Many the grains are too small for measurement optical 
tation. Partial diagrams progressively finer grains and 
show maxima parallel increasing from particle 
size reduced. 
partial diagram that shows only those fracture poles which make 
large angles with few planes show minor granulation along the 
fractures but most are confined cracks within grains. Their re- 
lation other S-planes shown figure These planes intersect 
and were probably caused compressional component parallel 


294 QUARTZ OPTIC AXES 
MEASURED THE MATRIX 
contours 


Figure 
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coupled with slight slippage the direction. The latter 
movement suggested the asymmetry the maximum with re- 

Another set micro-fractures, pS; and intersecting are 
shown figure These fractures occur only cracks confined 
single grains. Partial diagrams poles these planes show lower 
maxima, 10%, than and and form nearly complete girdle 
around The latter fact suggests rotation. These minor planes are 
believed have resulted from the first phases deformation. 
probable that some the movement along So, and took 
place these fracture planes after rotation. 


QUARTZ OPTIC AXES 
MEASURED SHEAR ZONES 


contours 
Figure 
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PETROFABRIC ANALYSIS 


Studies were made the orientation quartz optic axes 
and the major shear zones. Data from the minor shear zones 
Ss, and were insufficient for the preparation satisfactory dia- 
grams. Diagrams were made for ab, ac, and planes. Diagrams 


parallel are shown figures and 


The matrix diagram, figure composed data obtained 
from three parallel thin sections. The two maxima figure 
lie approximately and They are interpreted compromise 
between movement along and result simultaneous com- 
pression parallel and shear movement parallel This type 
movement continued the shear zones causing the two maxima 
coalesce, forming single maximum, figure 

The be, So, and diagram, figure made combining all 
data from three parallel sections, pertaining the major slip zones. 
Partial diagrams restricted and show tendency for the 
maxima oceur near the respective planes nearly parallel 
Combining these diagrams form figure displaces the maxima 
position intermediate between and All diagrams pertain- 
ing and show the following features: (1) strong maxima 
sub-parallel whose intensity increases the size grains plotted 
reduced. (2) The elongation contours the plane. These 
features are interpreted mean that the prism zones individual 
grains lie and with the maximum number nearly 
parallel 

The absence any maxima indicating slippage the rhombo- 
hedral zone explained figure which does not distinguish be- 
tween positive and negative rhombohedra. Thus the frequency 
positive rhombohedron would only about 5%. 


CONCLUSIONS 


concluded that the mechanism quartz deformation must 
have proceeded follows: 

The initial stress was applied the rock which resulted the 
formation microfractures pS; and 

Simultaneously quartz grains began rotate that either 
planes weakness micro-fractures oriented them- 
selves parallel planes maximum stress. 

Shear zones So, developed where the most properly 
oriented grains were aligned. 

Further movement was confined mainly shear zones, although 
some rotation micro-fractures intersecting indicated. 

Continued improvement the major shear zones produced 
maximum nearly parallel 
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Generalized sketch showing the spatial relations 
the The are visible hand 
specimen. The unshaded planes show theposition 
the main micro-fracture maxima.The crystal pro- 
files indicate the approximate position quartz 
maxima with respect the 
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THE ULTIMATE SUBDIVISIONS THE ENVIRONMENT 
AND SPECIES 


Department Biology, Emory University 


assignment for this symposium concerned with the ultimaie 
subdivisions environment and species .adjustment. This means 
literally, the adaptation species environment. However, when 
viewed terms the symposium topic, ‘‘The impact population 
studies ecology,’’ this assignment then might paraphrased 
impact species adjustment studies our concepts 
and knowledge environment. This presentation organized into 
four parts steps: (1) what meant ‘‘environment,’’ (2) what 
meant ‘‘species adjustment,’’ (3) some examples the effects 
species adjustment studies organisms, and (4) what has been 
the impact such studies our knowledge and concepts environ- 
ment. 


Ecology traditionally defined the science treating the 
reciprocal relations between organisms and their environment. The 
environment organism then, commonly defined the sum 
all the external conditions and influences affecting the life and 
development that organism. Some ecological concepts concerned 
primarily with environment are: (1) The environment consists 
many factors which exist interacting complex and react 
whole. (2) Certain these factors combinations factors may 
limiting, compensating, triggering. (3) The magnitudes 
these factors continuously change space and time. (4) Organisms 
continuously modify those factors peculiar their own environment. 
(5) Environmental factors intimate contact with and interacting 
with organism given time, may vary magnitude from 
the same factors some distance away from that organism. 

The traditional definition environment may now rephrased 
include more adequately that which characteristically associated 
with suggested these principles, follows: ‘‘The environment 
organism consists continuously changing holo- 
complex all conditions and influences which are direct 
and indirect contact with and interacting with that organism.’’ Thus 
environment becomes significant the biologist only when expressed 
terms the organism. 

Our factual knowledge environment has often lagged far be- 
hind the and principles just stated. Environmental analyses 
generally have not been the sum but rather have been the quani- 
tatively expressed quasi average few selected external 
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and influences affecting the life and development organisms, 
which are suggestive but not represent their true environment. 
This was much more true and years ago than now. 

The influences these quantitative expressions have been 
powerful ecological thinking that too frequently have sub- 
jectively accepted them being the equivalent the basic concepts 
and definitions environment given above. Although such quan- 
titative expressions could included the traditional definition, 
they are entirely different from the conditions and influences speci- 
fied the rephrased definition. However, critical studies the 
environment individual plants have reappraisal the 
concepts environment commonly accepted the past 
half century, and the same time has significantly sharpened our 
approach the study autecology and also that synecology. 

the last eight ten years, number terms have come into 
use descriptive the finer discriminations environment—or 
you will—the ultimate subdivisions environment. Geiger, 
his book ‘‘Climate Near the Ground,’’ gives interesting discussion 
his dilemma attempting arrive term indicative this 
field. After going through series words such ‘‘local 
climate,’’ ‘‘miniature climate,’ ‘‘macro vs. micro 
the sense that macro the climate which man lives, 
‘‘small climate’’ and ‘‘meso climate’’ intermediate be- 
tween macro and micro, finally settled the term ‘‘climate near 
the frankly admits, however, that this less con- 
fusing than the others proposed and careful explain exactly 
what means this term. Only within the last few years has the 
term come into use. Along with this have ap- 
peared the terms ‘‘microclimate’’ and The prefix 
Micro only signifies small area contrast with larger one, such 
the immediate environmental area occupied entire pine 
stand equally well that tiny lichen within the 
stand. The prefix bio simply designates that environment which 
common living opposed non-living matter. Thus microen- 
vironment, bioclimate, ete. are relative terms, and have significance 
only that they foeus attention upon the particular environment 
particular organisms particular times. all these terms, 
microenvironment will usually the best term use. Incidentally, 
these terms and the concepts they represent have been unusually 
fruitful the past eight ten years focusing attention upon 
specific plant and animal environments. 

What meant then, the ultimate subdivision the environ- 
ment? 0.1°F. temperature 0.01 0.001 even mil- 
lionth? No! don’t mean this all. mean that smallest part 
that intensity which organisms adjust both genotypically 
and phenotypically and meaningful specific quantitative expres- 
sions made only terms specific organisms. 

The above concludes the first part. The second naturally follows— 
what meant the term ‘‘species adjustment?’’ This can satis- 
fied simple definition. Jepsen, Mayr, and Simpson 
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Paleontology and Evolution’’ define adjustment adaptation 
correlation way useful the organism, between 
function and environment, and also the progressive changes 


The third step give number examples from species 


tion studies which have made definite contributions our under- 


standing the interrelationships between these species and their 
environment. 

The first these concerned with cause and effect relationships 
the restricted distribution organisms, more simply put— 
endemism. All organismal functions are conditioned the inter- 
action between environmental factors and genetically determined 
physiological processes. The physiological and genetical nature 
then measure the environmental conditions peculiar 
their habitat. Conversely, understanding environment 
indication the physiological tolerance plants restricted it. 
The first example from study the shale barrens 
the mid-Appalachian Mountains and the plants 
them (Platt, 1951). 

Along the Virginia-West Virginia line from southern Pennsylvania 
southwest Virginia occur numerous southerly facing slopes, sparse- 
vegetated and covered with apparently very loose mantle 
flat shale fragments. fact, walk across these times becomes 
somewhat precarious, and cascades loose rock may sent down 
the slope. From the days when Michaux, Pursh, Rafinesque, and 
others first walked these shaley slopes, many armchair explanations 
have been published for their relative barrenness and likewise rea- 
sons for the several which them. Probably the best 
summation these prior explanations that ‘‘It would appear 
that the (1) lack true soil, (2) its instability, (3) exposure 
drying winds and sun, and the (4) scarcity available moisture and 
humus the slopes are the limiting conditions restricting the plant 
life these areas.’’ When the critical adaptations these 
their environment were experimentally determined field and 
laboratory studies, more than passing interest note that 
the actual conditions these slopes were almost exact opposite 
those conditions expressed above. true soil developed, with 
great stability, and with adequate moisture and humus. Conversely, 
environmental adaptation the endemics could not have been de- 
termined environmental analyses alone. The primary cause for 
shale barren formation the fissile, highly siliceous, and consequent- 
more weather resistant nature the substratum. Stemming from 
this under certain conditions slope and exposure, are all the 
other factors which are responsible for these unique plant habitats. 
Since these substratum characteristics are possessed, with few ex- 
ceptions, only large portions Brallier shale, then shale barren 
distribution almost entirely restricted outcrops this forma- 
tion. Barrens are formed only southerly facing slopes more 
than twenty degrees. Soil conditions below the surface layer are 
comparable almost every respect those the heavily vegetated 
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slope the same substratum. The barrenness then at- 
tributed directly factor not previously mentioned—the extremely 
high temperatures occuring the rock surface the spring when 
edlings first germinate the thousands these slopes. The 
exact surface temperature conditions are rigorous this time, 
that perhaps one two perhaps none the seedlings will become 
established acre ground. However, once established, these 
plants can survive and grow extremely well. What then about the 
strict endemic plants? Their ecology was extensively studied the 
field and the laboratory. turns out that these 
their evolution, have become obligate upon high light intensity, 
soil adequate for their extensive root system, and low level 
competition. They are restricted the shale barrens because 
other habitat the general region possesses this unique combination 
soil and light conditions which permit them, but does not permit 
stifling competitors grow. Thus this study and numerous 
others concerning the causes endemism, very detailed combination 
laboratory and field investigations the environmental complex 
was absolutely necessary, before the causal factors for species adjust- 
ment could ascertained. 

Endemism course but narrowly restricted aspect the 
universal problem the distribution and abundance organisms 
across the face the earth. Thus when one attempts delve behind 
the phases such problems and attempts delimit 
the causal factors for distribution and abundance any organism— 
then again detailed environmental analyses are required. 

Another kind approach illustrated some recent studies 
have out mosquitoes (Platt, 1958). positive correlation 
was obtained between relative humidity and the distribution and 
abundance the mosquito, Aedes nature, independent 
time, elevation habitat. The interesting thing here the detail 
required the environmental analyses order obtain these data. 
The initial determinations, made total night catches one eleva- 
tion, with psychrometers 10% accuracy, showed correlation. 
The next refinement was attempt distinguish between wood- 
lawn and open area, with catches being made over three-hour periods 
through the night for nights. Still The next re- 
finement was build towers and equip them with record- 
ing devices having accuracy 2%. correlation. The next 
was attempt collect comparable data different elevations 
above the ground three-hour intervals, again without success. 
Finally, when collections were obtained hourly intervals with 
comparable environmental data, then the correlation became mani- 
fest. Thus the question causal factors regarding the distribution 
and abundance these mosquito populations nature was depend- 
ent upon study environment very precise scale. And having 
reached this point one wonders what other correlations would become 
manifest 30-minute 15-minute interval collections. Incidentally, 
this was multiple factor study which relative humidity was the 
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only one the six eight correlations being sought which 
terialized. 

The next example concerned with the concept hybridization 
the habitat developed Edgar Anderson and his co-workers, 
Since their numerous contributions this area with plants weil 
known, might interesting cite recent paper Cory and 
Manion (1955) ecology and hybridization certain toads the 
Michigan-Indiana region. They determined that Bufo 
such found wooded areas containing breeding sites, that 
Bufo fowleri such found open areas containing breeding 
sites, and that ecologically mixed areas support hybrid populations. 
These hybrid populations studied were all times significantly 
different from either parent form, though they showed progression 
from early season predominantly americanus like individuals late 
season predominantly fowleri like individuals. 

third example would like give concerned with the 
phytotron approach species adjustment developed Went 
and his co-workers the Earhart Laboratory. his recent volume 
experimental plant growth Went (1957), makes 
the statement that ‘‘the genetical background variability now 
either well understood under investigation, but its dependence 
upon environment has either been neglected has been 
issue the Lysenko controversy. That this controversy could de- 
velop all least partly due lack experimentally sound 
evidence the effects environment organisms, and this 
turn was due the technical difficulties involved experimenta- 
tion the effects environmental factors the growing plant. 
Through the development the Earhart Laboratory, possible 
control the environment degree not heretofore achieved, thus 
permitting the determination the effects environment 
variability, both genotypic and phenotypic.’’ Certainly one the 
most difficult tasks that have faced biologists recent years has 
been the separation variability and adjustment controlled 
phenotypically and that which controlled genetically. essen- 
tial part the study variability reproducibility the results. 
controlling, the Earhart Laboratory, temperature, humidity, 
light duration, light quality and light intensity, rate air move- 
ment, previous growing conditions, nutrition, water supply, root 
medium, and pollution, reproducibility has reached its 
highest attainable degree. The approach the laboratory generally 
reduce the genotypic variability much possible. many 
instances when this has been done. the variability, 
through their rigorous control over growing conditions, has been re- 
duced minimum. effectively has this been done that usually 
the number experimental plants may reduced four, and 
the growth these four uniform that the size any one 
outside the size range four plants from any other treatment. This 
device then has made possible subdivide environmental factors 
into their ultimate subdivisions, realistically speaking, which 
plants may respond. 
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The last example provided studies the evolution eco- 
logieal races, component studies speciation. This beau- 
illustrated the recent volume Clausen ‘‘stages the 
evolution plant Clausen states that three major sets 
environmental have been decisive the development 
ecological races, namely climate, soils, and other organisms. All 
these three are interrelated and contribute natural selection, but 
climatic, edaphie ecotypes can recognized, depending 
which these sets factors has been relatively most dominant. 

These sketchily presented examples are perhaps adequately sug- 
gestive the many excellent papers appearing recent years 
the interrelationships between species adaptation and environment. 
Taking the positive side the question for minute, these studies 
have contributed tremendously our understanding environ- 
ment and our awareness the fact that knowledge environment 
mandatory, are understand causal relationships concerned 
with species adjustment. 

The fourth and last step briefly describe the impact species 
adjustment studies all kinds upon our knowledge environment. 
These may enumerated follows: 


The many studies speciation and the adjustment 
individuals environment have contributed tremendously 
reappraisal the concept environment commonly 
accepted the past half century, and the same time have signifi- 
sharpened our approach the study individual organisms 


Critical safeguards and considerations which have now 
come into fairly common use but which were not well understood 
accepted decade more ago include: 

(a) that the environment particular organism par- 
ticular time not the same that some distance removed, either 
millimeters miles; 

(b) data cannot transposed time any better than space; 

environmental effects observed individual cannot 
applied without question the population the species 

(d) data obtained greenhouses under unnatural conditions 
used for interpretation the same organism when living 
its natural environment 

(e) all environmental factors must taken into consideration, 
even though all cannot measured controlled 

(f) vertical well horizontal gradients are far greater 
significance than point measurements environmental 

(g) all stages the life cycle must taken into consideration 

(h) populations, rather than individuals, must compose the 

basic units for investigation. 

There are two basic approaches the biologist environmental 
science, one through the laboratory under controlled conditions, and 
the other through the natural environment under uncontrolled con- 
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ditions. Most our knowledge until recently has been 
through the laboratory approach, primarily the use 
few experimental organisms which the basic objective has 
the elucidation physiological responses controlled 
conditions. Despite the enormous value such work neverthe! 
has the severe shortcoming that cannot translated directly 
understanding organisms living within their own en- 
vironmental conditions. Thus studies species adjustment have 
the extension very carefully controlled laboratory 
tions into the field. Furthermore has recognition that in- 
dividual plants and animals not respond their daily living 
average summer temperature, for example the humidity obtained 
nine o’clock every morning three feet above the ground 
particular spot. Rather plants and animals respond multiplicity 
gradients combinations gradients environmental condi- 
tions with which they are continuous interaction through space 
and time. Incidentally, the translation this concept into field 


studies its infancy, and this represents one the real frontiers 
the future ecological work. 


The necessity for field studies has led the development 
instrumentation level heretofore unknown for the determina- 
tion precise environmental conditions nature. 


The necessities species adjustment studies terms eco- 
nomically important plants and animals having impact 
this area science. the almost two million kinds organisms 
the world, several thousands are direct importance men, 


and these know the life histories conclusive detail per- 
haps few score. 


Such studies have not only contributed the utilization 
ecologists the tools genetics and physiology, but have also 
the physiologists, geneticists ,taxonomists, etc. utilize the tools 
which belong primarily the field ecology. 


the same sense that environment meaningless unless ex- 
pressed terms organisms, our studies organisms cannot reach 
their fullest significance unless expressed terms environment. 
Our problem find develop research programs 
tween ecology, taxonomy, and genetics. It’s fair say that these 
disciplines today are the result part the merging several 
disciplines during the forties which required the develop- 
ment new methods, new techniques, new approaches, and fact, 
thoroughly unorthodox thinking. certain maturity level com- 
petence has now been reached modern concepts ecology, tax- 
onomy, and genetics. are already the process developing 
many approaches the common problem the causal factors for 
the distribution and abundance organism. These studies are yet 
their prediction that these studies already under 
way are vigorously pursued the next few years, they will result 


the development concepts organism-environment relationships 
not yet dreamed of. 
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WELLS, BERT H., II, The Coca-Cola Co., P.O. Drawer 1734 

WESTFALL, DR. J., VI, Dept. Botany, Ga., Athens 

WETHERINGTON, ROGER D., IV, 2686 Harrington Dr., Decatur 

WHITE, O., JR., 1535 Howell Mill Rd., N.W. (18) 

WHITE, DR. GOODRICH C., FV, Emory (22) 

WHITEHEAD, DR. FII, Dept. Chem., Ga., Athens 

WHITLEY, DR. C., FII, Sch. Chem., Ga. Inst. Tech. 

WICHT, MARION C., IV, P.O. Box 343, Ga. College, Dahlonega 

WILDMAN, ROBERT W., Milledgeville State Hosp., Milledgeville 

WILEY, C., II, Box 155, Oxford 

WILHELMI, DR. ALFRED E., II, Dept. Biochemistry, Emory 

WILLIAMSON, MRS. DOUGLAS, Dept. Biology, Oglethorpe 

WILSON, DR. CHARLES C., 177 Milledge Terrace, Athens 

WINGO, EARL III, 1071 Briarcliff Rd., N.E. 

WITHAM, DR. CALHOUN, Med. Coll. Ga., Augusta 

WOHLFORD, G., IV, Director Co-op, Ga. Inst. Tech. (13) 

WOODROOF, DR. JASPER G., FI, Ga. Exp. Sta., Experiment 

WOODWARD, LEROY A., IV, 834 Oakdale Rd., N.E. (7) 

WOOLF, WM. E., IV, Engr. Exp. Sta., Ga. Inst. Tech. (13) 

WORSHAM, DR. WILLIAM II, 440 Highland Ave., Athens 

WRIGHT, MISS DOROTHY D., VII, Philomath 

WYATT, WILLIAM C., JR., VII, 200 Eastman Ave., Eastman 

WYCOFF, DR. A., FI, 332 Hughes St., Smyrna 

WYNN, WINFREY, Basic Science Emory 


YORK, GUY A., IV, 745 House Road 
YOUNG, DR. FLORENE, Dept. Psychology, Ga., Athens 
YOUSE, BEVAN K., IV, Dept. Math., Emory 


ZACHERT, G., II, 6116 Glenridge Dr., N.E. (19) 
ZACHERT, MRS. G., VII, 6116 Glenridge Dr., N.E. (19) 
ZIEGLER, T., FII, Engr. Exp. Sta., Ga. Inst. Tech. (13) 
ZSUFFA, LESLIE F., IV, Muscogee Ave., N.W. 


; 
3 
7 
4 


CALENDAR EVENTS FOR 1958-59 


15, Meeting Section Chairmen and Councilors plan 
program for Annual Meeting. :30 P.M., Wilby Room, 
Price Gilbert Library, Georgia Institute Tech- 
nology. 


October 22. Fall Meeting Council. 7:30 P.M., Wilby Room, 
Price Gilbert Library, Georgia Institute Tech- 
nology. 


January Section Chairmen issue call their members for 
papers presented Annual Meeting. 


January Meeting Council. 7:30 P.M., Wilby Room, 
Price Gilbert Library, Georgia Institute Tech- 
nology. 


March DEADLINE for submission Titles and Abstracts 
papers for the Annual Meeting, and for submis- 
sion vitae persons nominated Fellows 
the Academy. 


April 14. DEADLINE for receipt ballots the office 
the Secretary. 

April 15. Spring Meeting the Council. 7:30 P.M., Wilby 
Room, Price Gilbert Library, Georgia Institute 
Technology. 


April 16-18. Junior Academy Science and State Science 
Fair. University Georgia, Athens. 


April 24-25. Meeting the Academy, Mercer University, 
Macon 
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